The aim of this follow-up study was to measure the self-reported frequency and severity of bullying in orthodontic patients previously identified as being bullied, who have commenced interceptive orthodontic treatment, and to investigate the effect on an individual's self-esteem and oral-health-related quality of life (OHRQoL). Forty-three adolescents previously identified as being bullied due to the presence of a malocclusion were invited to take part in a follow-up study following commencement of orthodontic treatment at three UK Hospitals. Validated questionnaires were used to assess the self-reported frequency and severity of bullying, self-esteem and OHRQoL. The participation rate at follow-up was 63 per cent. Following commencement of orthodontic treatment, 21 (78 per cent) participants reported they were currently no longer being bullied due to the presence of their malocclusion. In comparison to their pre-treatment scores, participants reported fewer functional limitations (P = 0.013), decreased emotional (P < 0.001) and social impact (P < 0.001), and improved overall oral health (P = 0.03) and OHRQoL (P = 0.002). In addition, an improvement in functional limitations (P = 0.021), emotional (P = 0.008), social impact (P = 0.008) and OHRQoL (P = 0.02) was reported by participants who were no longer being bullied in comparison to those who continued to report bullying. There appears to be no effect on an individual's self-esteem. Orthodontic treatment may have a positive effect on adolescents experiencing bullying related to their malocclusion and their OHRQoL.
Introduction
Bullying or peer victimization among school children has been defined as 'a specific form of aggressive behaviour and can be described as a situation when a student is exposed repeatedly and over time, to negative actions on the part of one or more students' (Olweus,1994) . The prevalence of bullying in school children aged between 11 and 12 years in the United Kingdom is reported at 15 per cent (Boulton and Underwood, 1992) . Males tend to experience direct forms of bulling such as physical and verbal abuse, whereas females are more likely to endure indirect forms such as spreading gossip and rumours (Baldry and Farrington, 1999) Within the school environment, the playground is the most common site for bullying to occur (Glew et al., 2005) . Persistent bullying can result in both physiological and psychological effects (Seehra et al., 2011a) .
Recent evidence has reported the prevalence of bullying in adolescents with a malocclusion aged between 10 and 14 at 12.8 per cent. Occlusal features associated with being bullied include the presence of a class II Div 1 incisor relationship, an increased overjet (>4 mm), an increased overbite and a higher need for orthodontic treatment when assessed using the aesthetic component of the Index of Orthodontic Treatment Need. In addition, adolescents who are being bullied due to the presence of a malocclusion reported a negative impact on both their selfesteem and oral-health-related quality of life (OHRQoL; Seehra et al., 2011a) .
The reported effects of orthodontic treatment on an individual's self-esteem remain equivocal. Jung (2010) reported higher levels of self-esteem in Korean females who have completed a course of fixed appliance therapy. However, longitudinally observation reveals no significant effect on psychological well-being following orthodontic treatment (Shaw et al., 2007) . Interestingly, the degree of overjet reduction and effect on self-esteem remains disputed (Dann et al., 1995; O'Brien et al., 2003) .
In contrast, a positive impact on an individual's quality of life following orthodontic treatment is evident. Adolescents who have completed orthodontic treatment were less likely to have physical, psychological and social impact on their daily performances associated with their malocclusion (Bernabé et al., 2008) . In addition, adolescents who have undergone orthodontic treatment in one study reported an improvement in the majority of OHQoL domains when assessed using the Child Perception Questionnaire 11-to 14-year olds ; Agou et al., 2008 Agou et al., , 2011 Orthodontic treatment is commonly prescibed in adolescents experiencing teasing/bullying related to their dental appearance. However, it remains unclear whether these measures improve, worsen or make no difference to the teasing/bullying episodes and if any psychosocial benefit is incurred. In addition, increasing financial constraints placed upon healthcare comissioners has led to close scrutiny of the effectiveness and outcomes of clinical procedures.
The aim of this follow-up study was to measure the selfreported frequency and severity of bullying in orthodontic patients previously identified as bullied, who have commenced interceptive orthodontic treatment, and to investigate the effect on an individual's self-esteem and OHRQoL.
Materials and methods
Ethical approval was obtained from the East Kent Research Ethics Committee (no. 07/H1103/53). Forty-three adolescents who had previously been identified as bullied due to the presence of a malocclusion (Seehra et al., 2011a) were invited to take part in this follow-up study. These patients may or may not have commenced orthodontic treatment within a specialist practice or hospital environment following participation in the previous study. Written postal invitations were sent to all 43 participants. Those who agreed to take part in this study were brought back to follow-up appointments at Kent and Canterbury Hospital, William Harvey Hospital, and Guy's campus of King's College London Dental Institute, UK, between January 2010 and March 2011. At these appointments, both patients and parents were given an information sheet and verbal explanation about the content of the study. Additional written information and advice about bullying in schoolchildren was also provided if required. Adequate time and opportunity were given to allow both parents and participants to ask questions about the study prior to obtaining written informed consent.
The prevalence, type and severity of bullying were assessed using the Olweus Bully/Victim Questionnaire (Olweus, 1996) . This is an anonymous self-reported questionnaire, which has been shown to be a reliable and valid measure of bullying in schoolchildren aged between 10 and 16 (Olweus,1994) In addition, this questionnaire includes a specific response, which is deemed a meaningful and useful lower bound cut-off point to identify victims or bullies. Only the section of the questionnaire relating to victims of bullying was distributed to participants (Solberg and Olweus, 2003) . For the purposes of this study, a child was defined as being 'bullied' according to the criteria defined by Solberg and Olweus (2003) , that is they responded to the question 'How often have you been bullied at school in the past couple of months?' with a frequency of more than twice a month. This criterion was the same as that used in the preliminary study (Seehra et al., 2011a) . The Harter's Self Perception Profile for Children measures specific domains of self-esteem (scholastic competence, social acceptance, athletic competence, physical appearance, behavioural conduct and general domain of self-worth) in children aged between 8 and 14 years (Harter, 1985) . This questionnaire has been previously used in a UK sample group aged between 11 and 16 years (Crabtree and Rutland, 2001) . The patient's OHQoL was assessed using the Child Perception Questionnaire 11-to 14-year olds (CPQ 11-14 ; Jokovic et al., 2002) . This questionnaire investigates four health-related domains: oral symptoms, functional limitation, emotional impact and social impact and has been previously deemed suitable for assessing the impact of malocclusion on a child's quality of life within the UK samples (O'Brien et al., 2006) with a high level of validity and reliability reported (Jokovic et al., 2002) .
After obtaining consent, participants completed the questionnaires alone or with assistance from their caregiver. In addition, to previously collected data variables (Seehra et al., 2011a) , the treatment plan, orthodontic appliances in situ and duration of treatment were recorded by investigator. In accordance with the previous study (Seehra et al., 2011a) , the protocol for intervention was adhered to where a child was identified as being subject to regular or persistent bullying as defined by the Olweus Bully/Victim Questionnaire. This included provision of an information pack containing the contact details of organizations who deal with bullying in schoolchildren, and an interventional letter, at the child's discretion, was sent to the child's school requesting the instigation of anti-bullying polices.
All recruited participants completed questionnaires with a specific identification number. The data from the questionnaires were coded and entered into a Microsoft Excel (2007 version) database. Statistical analysis of the data was performed using SPSS version 16.0 (SPSS Inc, Chicago, USA). Descriptive statistics were calculated for all measures including socio-demographic characteristics and the study variables. Two sets of analyses were performed: pre-treatment and posttreatment scores on the measures of self-esteem and OHRQoL were compared for all participants who had undergone orthodontic treatment, and the mean values for bullied and nonbullied participants were compared. Because the data were not normally distributed, non-parametric tests were used for all comparisons. The level of significance was set at P < 0.05.
Results
Twenty-seven (n = 27) participants were consented and recruited into this follow-up study. The clinical characteristics of the participants are summarized in Table 1 . The participation rate was 63 per cent. The majority of participants were recruited at Kent and Canterbury Hospital (89 per cent) followed by William Harvey Hospital (11 per cent). The proportion of male and female participants was 48 and 52 per cent, respectively. The mean age of the sample was 14.6 years (standard deviation [SD] 1.5). Treatment need of the sample prior to treatment, as measured from the Index of Orthodontic Treatment Need (IOTN), was as follows: grade 5 (59 per cent), grade 4 (33 per cent), grade 3 (4 per cent) and grade 2(4 per cent). The most frequent Dental Health Component (DHC) scores were as follows: 5a (52 per cent), 5i (7 per cent), 4d (15 per cent), 4a (11 per cent) and 4h (7 per cent). Similarly, the most frequent Aesthetic Component (AC) scores were: 9 (52 per cent), 7 (26 per cent), 8 (18 per cent) and 6 (1 per cent). The most frequent incisor relationship was Class II Div 1 incisor (70 per cent) followed by Class I (19 per cent). An increased overbite was recorded in 59 per cent of cases and the mean overjet for the total sample was 7.85 mm (SD 4.05). The most common skeletal pattern was Class II (70 per cent) with average Frankfort mandibular plane angle (FMPA; 64 per cent) and lower face height (40 per cent).
The majority of treatment plans involved the use of class II functional appliances followed by fixed appliances (59 per cent). Fixed appliances in isolation were used in 23 per cent of cases; however, in five cases (18 per cent), there was no recorded treatment plan. The most common appliances in situ at the time of completion of the questionnaire were as follows: fixed appliances (55 per cent), functional appliances (15 per cent) and retainers (15 per cent). In four cases (15 per cent), there were no appliances in situ. The mean duration of treatment at time of completion of the questionnaire was 708.9 days (SD 206.1; Table 2 ). Twentyone (78 per cent) participants reported they are currently not being bullied due to the presence of a malocclusion compared with six (22 per cent) who were still being bullied.
There were no significant differences in the pre-and posttreatment scores of the participants on the Harter measure of self-esteem scale (Table 3) . For OHRQoL, pre-and posttreatment scores showed significant improvements in the CPQ 11-14 measures (Table 4) .
Comparison of bullied (n = 6) and non-bullied participants (n = 21) revealed no difference in individual self-esteem subscales (Table 5 ). In contrast, there were significant differences for individual CPQ 11-14 subscales between nonbullied and bullied participants (Table 6 ). Non-bullied participants undergoing orthodontic treatment reported an improvement in functional limitations (P = 0.021), emotional impact (P = 0.008), social impact (P = 0.008) and OHRQoL (P = 0.02).
Discussion
The relationship between the presence of a malocclusion, bullying, self-esteem and OHRQoL is complex. In bullied individuals, a clear cause and effect relationship is probably not present, and it is more likely that a combination of factors act synergistically to cause a negative effect on an individual's psychosocial status (Seehra et al., 2011a (Seehra et al., , 2011b .
This study is the first to report the beneficial effects of orthodontic treatment in adolescents who are being bullied due to the presence of a malocclusion. The drop-out rate for this study was 37 per cent (n = 16), resulting in a participation rate of 63 per cent (n = 27). This is attributed to the lack of response to the study invitation letter and non-attendance at the subsequent follow-up appointment despite repeat invitations being sent. Entry into the study was completely voluntary and no participants who responded refused. The mean age of the sample at completion of the initial and follow-up questionnaires were 12.5 years (SD 1.3) and 14.6 years (SD 1.5), respectively, which is consistent with the age range when bullying episodes are reported to be most frequent in schoolchildren (Boulton and Underwood, 1992) . The age range of the sample satisfied the inclusion criteria for all three questionnaires and the use of validated questionnaires further enhances the validity of the reported results. Agou et al. (2008) reported that the Child Perception Questionnaire for 11-to 14-year olds ) is a sensitive and valid tool to measure change in OHRQoL during or following orthodontic treatment. Other measures taken to reduce potential bias include instructing participants to complete the questionnaires in an isolated room away from the clinical area without the assistance of parents or guardians if possible. The mean duration of treatment at time of completion of the questionnaire was 708.9 days (SD 206.1). In addition, the mean time difference between the time of completion of the initial and follow-up questionnaire was 962.6 days (SD 161.2).The distribution of the questionnaires at these time points allowed sufficient time to have elapsed to ensure any improvement in the study variables to be differentiated from the initial effects of commencing orthodontic treatment.
Twenty-one (78 per cent) participants who were bullied due to the presence of a malocclusion reported significantly less self-reported frequency of bullying, following commencement of orthodontic treatment. In contrast, six participants (22 per cent) continued to be bullied despite previously receiving the study intervention measures. Further analysis of these six cases reveals that 4 of the 6 participants had not commenced orthodontic treatment. In the remaining two cases, one participant required a further interventional letter sent to the school requesting the instigation of anti-bullying polices. In only one case did a participant continue to be bullied while undergoing orthodontic treatment. In this case, the orthodontic appliance (functional appliance) itself became the focus of negative comments. The influence of orthodontic appliances on children's perception of facial attractiveness has been reported by Shaw et al.(1980) . Orthodontic appliances in particular fixed appliances can be subjected to unpleasant names such as 'metal mouth' and 'scaffolding'.
It has been reported that with increasing age, children develop both psychologically and physiologically enabling them to better tolerate and manage bullying episodes (Olweus, 1994) . Within this study, none of the participants who were being bullied were referred for any professional counselling but the provision of information leaflets may have further contributed to the participants developing better coping strategies. Clearly, a potential confounder factor could have been introduced, but this was unavoidable as an anti-bullying interventional measure was an essential requirement stipulated by the ethics committee. However, it is evident that participants undergoing orthodontic treatment had a significant reduction in bullying. At least 70 per cent of the study sample had either a Class II Div 1 incisor relationship or a Class II skeletal pattern, which necessitated the use of functional appliances. The relationship between profile and social judgements formed by adolescents has been reported by O'Brien et al., (2009) . Features rated 10-to 11-year olds as unattractive included a Class II profile, front teeth showing (incompetent lips) and the presence of an overjet. Interestingly, the same sample rated the profile of Class II patients who had undergone orthodontic treatment with growth modification appliances as more attractive. Functional appliances can rapidly reduce an increased overjet and induce favourable changes on profile. Orthodontic appliances have certainly become more socially acceptable within adolescent peer groups. Patel et al., (2010) reported children aged between 11 and 12 years and 14-15 years tended to view fixed orthodontic appliances as part of normal dental appearance. It may be the case that by undertaking orthodontic treatment, bullied adolescents with a malocclusion are viewed as 'normal' by their peers and a combination of favourable treatment effects and the appearance of the appliances distract attention away from the underlying occlusal features and dental appearance. Indeed the process of choosing to undergo orthodontic treatment and hence address their malocclusion may also empower the individual and make them more robust in the face of further bullying.
Within this sample, there was no significant effect change in self-esteem following treatment or between bullied adolescents who underwent orthodontic treatment and those who did not receive treatment. Both group sizes were relatively small and may not have been large enough to detect a significant difference. However, Tung and Kiyak (1998) reported that both pre-adolescent and adolescent children awaiting orthodontic treatment have higher levels of selfconcept compared with population norms. The authors suggested that individuals often anticipate treatment benefits before treatment commences and hence a positive effect on self-concept occurs. This may have been the case in this sample. In this study, adolescents who were being bullied due to the presence of a malocclusion generally had a higher need for orthodontic treatment when assessed using IOTN and were accepted for treatment under the National Health Service. The relationship between malocclusion, orthodontic treatment and self-esteem remains unclear. In particular, there is a lack of evidence reporting the relationship between individual occlusal features and self-esteem. Longitudinal follow-up of orthodontically treated patients reveals no significant improvement of psychosocial parameters (Shaw et al., 2007) . A Class I, II Div 2 and Class III incisor relationship represented only a small minority of our sample. Mandall et al., (2010) reported no significant differences in self-esteem scores between a control group and a group who underwent early orthodontic treatment of a Class III malocclusion. In contrast, 70 per cent of our sample had a Class II Div 1 incisor relationship. Interestingly, the relationship between overjet reduction in Class II malocclusions and the impact on self-esteem remains controversial. Dann et al., (1995) reported no change in self-concept in a group of patients who underwent functional appliance therapy (mean overjet reduction 2.1 mm). In contrast, O'Brien et al., (2003) reported an improvement of self-concept and following completion of phase 1 treatment (mean overjet reduction 6.6 mm). A significant difference between these two studies is the amount of overjet reduction. O'Brien et al., (2003) suggested that a more profound reduction in overjet will have a more noticeable effect on aesthetics compared with small changes; hence, this would be a reliable indicator of the relationship between self-concept and orthodontic treatment. The presence of both an increased overjet and a Class II Div 1 incisor relationship are more common in adolescents who are bullied due to the presence of a malocclusion (Seehra et al., 2011a) . The mean overjet in our sample was 7.85 mm (SD 4.05) and 70 per cent of the sample had a class II Div 1 incisor relationship. Consistent with O'Brien et al., (2003) findings, it can be assumed that in these cases, orthodontic treatment will have a positive effect on aesthetics and potentially improve self-esteem and self-concept levels in bullied children. OHRQoL is a multidimensional concept, which refers to the extent which oral disease affects an individual's normal function. This may result from pathology such as dental caries or trauma resulting in oral symptoms or functional limitations. In contrast, it may also result in an individual being upset or worried about being different (emotional) or affect peer interaction, schooling and leisure activities (social). All four domains appear to be inter-related. It is clear that the presence of a malocclusion can have a negative impact on individual's OHRQoL. This impact tends to be psychosocial in nature affecting both social and emotional domains (Foster et al., 2005; O'Brien et al., 2007) . Adolescents who are being bullied due to the presence of a malocclusion experience a general impact on their OHRQoL which includes: higher levels of oral symptoms, functional limitations, emotional, social impact from their oral condition and an overall negative impact on OHRQoL (Seehra et al., 2011a) . It is evident that the relationship between the domains of OHRQoL, the presence of a malocclusion and being bullied is complex. Typically a bullied adolescent presents with a Class II Div 1 incisor relationship with increased overjet and overbite. A functional limitation may arise due to the failure to create an oral seal due to lip incompetency. Oral symptoms maybe present due to a traumatic overbite or trauma to the upper incisors as a result of the increased overjet. A social impairment may result due to bullying/teasing or the individual may be reluctant to smile due to the appearance of his/her dentition.
Orthodontic treatment can have a positive effect on an individual's OHRQoL. De Oliveira and Sheiham (2004) reported that adolescents aged between 15 and 16 years, who had completed orthodontic treatment, had a better OHRQoL compared with those currently under treatment or those who never had treatment. In addition, Agou et al., (2011) reported that adolescents aged between 11 and 14 years reported an improvement in social well-being following orthodontic treatment. The positive impact of orthodontic treatment in bullied adolescents with a malocclusion is highlighted when individual pre-and posttreatments are compared. Participants reported fewer functional limitations (P = 0.013), decreased emotional (P < 0.001) and social impact (P < 0.001), and improved overall oral health (P = 0.03) and OHRQoL (P = 0.002). In addition, when bullied adolescents with a malocclusion who received orthodontic treatment are compared to those who did not, significant lower functional limitations (p=0.021), an improved emotional (p=0.008) and social impact (P = 0.008) and OHRQoL (P = 0.02) is evident. The relationship between oral symptoms, functional limitation domains and malocclusion is unclear; however, it could be influenced by the severity of the underlying malocclusion (Foster et al., 2005) . Indeed the relationship between the presence of malocclusion and functional limitations remains unclear. Both misarticulation (Laine, 1992) and reduced masticatory ability (English et al., 2002) have been reported to be associated with a class II malocclusion. Within our sample, 92 per cent of the study sample had a great need for orthodontic treatment as assessed by IOTN. The majority of patients had a Class II malocclusion, which was treated with a functional appliance followed by fixed appliances (59 per cent). The efficiency of functional appliances to reduce incisor prominence rapidly is well documented, and hence any perceived functional limitation would be expected to be improved following the instigation of treatment. The most common appliance in situ was fixed appliances (56 per cent). Fixed appliance therapy has been reported to have a positive effect and improve emotional well-being of an individual during treatment (Zhang et al., 2008) . Furthermore, increased social acceptance of orthodontic appliances by adolescents could have contributed to improving social interaction (Patel et al., 2010) . It is evident that the effects of orthodontic treatment can have a positive effect on an individual's functional limitation and emotional and social well-being.
The absence of a sample size and power calculation introduces the possibility of both Type I and Type II errors into the study. There is no evidence that these errors have occurred. A further source for potential bias is the relatively low sample size. However, the relative benefits of conducting these calculations in a study of this nature are unclear as the research question has never been investigated. The results presented could be used in future studies investigating this research question. Additional sub-group analyses of occlusal variables were also prevented by the current sample size. The lack of an untreated control group in this study may result in an overestimation of the reported treatment effects, that is reduction in bullying episodes and improvement in OHRQoL. During the course of the initial and follow-up studies, the researchers encountered very few participants who were unwilling to undergo orthodontic treatment. In particular, adolescents who were being bullied due to the presence of a malocclusion tended to be highly motivated to improve their lives and well-being.
Conclusion
Within the study limitations, interceptive orthodontic treatment insigated in adolescents who are being bullied due to the presence of a malocclusion may have a positive impact on their OHRQoL and may experience less bullying related to their malocclusion.
Funding
This work was supported by the European Orthodontic Society Houston research Grant.
